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GUIDE CATHETER OBSTRUCTION 



Background of the Invention 
This invention relates generally to catheters adapted 
to be inserted into the cardiovascular system of a living 
body and, more particularly, to an improved catheter 
having an improved distal end portion for more precise 
location in the particular artery of the cardiovasular 
system. 

Catheters are often used in the performance of medical 
procedures such as coronary angiography for injecting dye, 
or the like, into the cardiovasular system for diagnosis; 
and angioplasty to widen the lumen of a coronary artery 
which has become at least partially blocked by a stenotic 
lesion causing an abnormal narrowing of the artery due to 
injury or disease. In these techniques the distal end of 
the catheter is introduced into the aorta by way of the 
femoral artery. The proximal end of the catheter is then 
manipulated so its distal end is inserted into the lumen 
of a selected coronary artery branching off from the 
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aorta. A typical angioplasty procedure would involve 
initially inserting a guiding catheter into the 
cardiovasular system in the above manner, followed by a 
dilating catheter, a laser catheter, an atherectomy 
catheter, or the like, which is guided through the guiding 
catheter until its distal end portion is positioned within 
the stenotic lesion in the coronary artery to reduce the 
blockage in the artery. A diagnostic catheter would be 
used in the same manner. 

The most common catheter used in treatment of the left 
coronary artery is what is often referred to as a 
"Judkins" catheter which has a specially shaped distal end 
portion for facilitating insertion into the artery. 
However, as will be specifically discussed, there are some 
disadvantages to the "Judkins" catheter, including its 
inability to align perfectly coaxially with selected 
artery and thus permit optimum treatment, and its 
inability to adequately support other devices such as 
balloon catheters. Also, the Judkins catheter forms 
relatively large angles when inserted into the 
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cardiovascular system thus dissipating some of the axial 
forces transmitted through the catheter during use. 

Summary of the Invention 

It is therefore an object of the present invention to 
provide a catheter of the above type which enables precise 
location of the distal end portion of the catheter 
relative to the desired coronary artery to be treated. 

It is a further object of the present invention to 
provide a catheter of the above type which is easy to 
manipulate and which enables the distal end portion to be 
precisely aligned coaxially in the coronary artery to be 
treated . 

It is a further object to provide a guiding catheter 
of the above type which provides increased support for 
ballon catheters and other similar devices. 

It is a further object of the present invention to 
provide a catheter of the above type which minimizes the 
dissipation of axial forces through the catheter during 
use. 

Toward the fulfillment of these and other objects, the 
catheter of the present invention includes a first 
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straight portion extending from the proximal end of the 
catheter for a distance greater than the length of the 
artery and a distal end portion extending from the 
straight portion and bent in a unique Banner to enable the 
distal end to be precisely located relative to the artery. 

Description of the Drawings 
The above brief description, as well as further 
objects, features and advantages of the present invention 
will be more fully appreciated by reference to the 
following detailed description of the presently preferred 
but nonetheless illustrative embodiments in accordance 
with the present invention when taken in conjunction with 
the accompanying drawings wherein: 

Figs. 1A and IB are side and front views, 
respectively, of a portion of the catheter of the prior 
art; 

Figure 1C is a cross sectional view of a portion of a 
cardiovasular system with the catheter of Figs. 1A and IB 
inserted therein; 
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Figure ID is an enlarged cross-sectional view taken 
along the line ID-ID Fig. 1C; 

Figures 2A-2C, 3A-3C, and 6A-6C are views similar to 
Figures 1A-1C, respectively, but depicting alternate 
embodiments of the present invention; and 

Figures 4A-4D and Figures 5A-5D are views similar to 
1A-1D, respectively, but depicting additional three 
embodiments of the catheter of the present invention. 

Description of the Prior Art. 
Referring to Figs. 1A and IB of the drawings, the 
reference numerical 10 refers, in general, to a well known 
prior art catheter, commonly referred to as a n Judkins M 
catheter. The catheter 10 is in the form of an elongated 
tubular member having a straight portion 12 (shown 
partially in Figs. 1A and IB) and a distal end portion 
consisting of a straight portion 14 forming an extension 
of the straight portion 12. The tubular member is bent to 
form a curved portion 16 which extends from the straight 
portion 14 for approximately 180 degrees. A straight 
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portion 18 extends from the curved portion 16 and parallel 
to the straight portion 14. A tip portion 20 extends 
from, and is perpendicular to, the straight portion 18. A 
typical Judkins catheter would have straight portions 18 
and 20 of 4 centimeters ("cm.") and 1 cm., respectively, 
in length; and the curved portion 16 would have a radius 
of curvature of approximately 1 cm. The catheter 10 is 
usually fabricated of a plastic material selected to 
exhibit flexibility and softness yet permit adequate 
"torque control 11 i.e., the ability to transmit twisting 
forces along its length so that it can be located and 
maneuvered precisely within a cardiovascular system by 
skilled manipulation of its proximal end, as will be 
described. 

A typical cardiovascular system is shown in Figs. 1C 
and ID and is referred to, in general, by the reference 
numeral 22. The system 22 includes an aorta 24 which 
extends through the body and curves around for 
approximately 180 degrees and then branches into a right 
coronary artery 28 and a left main coronary artery 30. An 
aortic valve 32 extends between the right coronary artery 
28 and the left main coronary artery 30 and is connected 
to the heart (not shown) . As better shown in Fig. ID, the 
right coronary artery 28 and the left main coronary artery 
30 are normally angularly spaced approximately 120 degrees. 
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The prior art catheter 10 is designed for use as a 
diagnostic catheter or a guiding catheter for treatment of 
stenotic lesions, or the like, in the left coronary artery 
30. To this end, the catheter 10 is inserted into the 
system 22 and is manipulated so that, ideally, the 
leading, or distal, end portion of the catheter 10 is 
positioned into the lumen of, the left main coronary 
artery 30 and used to guide other catheters, such as 
ballon, laser or atherectomy catheters, or the like (not 
shown) into the left main coronary artery 30. 

To assist in advancing the catheter 10 through the 
system 22 a relatively stiff wire is initially inserted 
into the catheter 10 to straighten it out and, after the 
catheter is completely inserted, the wire is withdrawn, 
causing the catheter to take the position shown in Fig. 
lc. During this procedure, the proximal end portion 10a 
of the catheter extends outside the system 22 and is 
manipulated by rotation and guidance in a known manner 
until the tip portion 20 hopefully aligns with the left 
main coronary artery 30 in a coaxial relationship. As a 
result of this operation, the straight portions 14 and 18 
are spread apart and the end of the tip portion 20 is 
inserted in the lumen of the left main coronary artery 30. 
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However, due to the particular configuration of the 
JudJcins catheter 10, the tip 20 is often misaligned with 
the left main coronary artery 30 as shown in Pig. 1C, and 
is thus not located coaxially with the latter artery. 
Thus, when an inner catheter (not shown) is passed through 
the catheter 10, the former often strikes the wall of the 
aorta or left main coronary artery increasing the ri6k of 
damage. Also, the catheter 10 does not provide optimum 
support and guidance of other catheters or devices that 
are passed through the catheter 10. Further, the curved 
position 16, which is shown resting against the inner wall 
of the aorta 24 in Fig. 1C, is located a considerable 
distance above the ostuim of the artery 30, thus 
dissipating some of the axial forces transmitted through 
the catheter during manipulation thereof. 

Descripti on of the Preferred Embodiment 

The catheter of the present invention is specifically 
designed to overcome the aforementioned deficiencies of 
the Judkins type catheter 10, and one embodiment of the 
catheter of the present invention is shown in general by 
the reference numeral 36 in Figs. 2A and 2B. The catheter 
36 is in the form of an elongated tubular member having a 
straight portion 38 (shown partially in Figs. 2A and 2B) 



WO 92/12754 



PCT/US92/00468 



-9- 

and extending from the proximal end portion (not shown) of 
the catheter. The catheter 36 includes a distal end 
portion formed by a straight portion 40 , a curved portion 
42, another straight portion 44 and a tip portion 46. The 
straight portion 40 extends at an angle to the straight 
portion 38, and the curved portion 42 extends from the 
straight portion 40 for approximately 180 degrees. The 
straight portion 44 extends from the curved portion 42 and 
parallel to the straight portion 40, and the tip portion 
46 extends from, and at an angle to, the straight portion 
44. According to a feature of the embodiment of Figs. 2A 
and 2B, the distance Dl (measured vertically as viewed in 
Figs. 2 A and 2B) between the outer curvature of the curved 
portion 42 and the junction between the straight portion 
44 and 46 is one-half the distance D2 between the latter 
outer curvature and the end of the tip portion 46. 

For example, the distance between the outer curvature 
of the curved portion 42 and the junction of the straight 
portion 40 and the straight portion 42 is approximately 
1.5 cm., the distance Dl is approximately 2 cm. and the 
distance D2 is approximately 4 cm. The radius of the 
curved portion 42 is approximately 1 cm. which forms a 
diameter of 2 cm. corresponding to the distance between 
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the straight portions 40 and 44. The angle between the 
straight portions 38 and 40 is between 30 degrees and 50 
degrees, and the angle between the straight portions 44 
and 46 is between 20 degrees and 50 degrees. It is 
understood that these distances and angles represent only 
one possible configuration of the catheter 36. For 
example, the length of straight portion 40 can be 
increased to other values within the scope of the 
invention and thus provide increased support. 

The catheter 36 can be fabricated of a material, such 
as plastic, which exhibits optimum flexibility and 
softness while permitting the transmission of twisting 
forces along its length by manipulation of its proximal 
end. 

Fig. 2C depicts the cardiovascular system 22 of Fig. 
1C with the catheter 36 inserted therein. Prior to 
insertion a relatively stiff wire (not shown) is inserted 
in the catheter 36 and the catheter inserted in the system 
22. Then the wire is withdrawn and the catheter 36, by 
virtue of its pre-shape shown in Figs. 2A and 2B, taXes 
the position shown with the tip portion 46 precisely 
aligned with the lumen of the left main coronary artery 30 
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in a coaxial relationship. It is also noted that, as a 
result of the foregoing, a greater portion of the catheter 
36 rests against the inner wall of the aorta 24 and bends 
at a lesser angle when compared to the Judkins catheter 
10. Also the straight portion 40 rests against the inner 
wall of the aorta 24 and is lower in the artery, and thus 
more opposite the ostium of the artery 30, when compared 
to the Judkins catheter 10. Thus, the axial forces 
transmitted along the length of the catheter 36 are better 
transmitted to the end portion thereof for more precise 
manipulation and location. 

An alternate embodiment of the catheter of the present 
invention is shown in general by the reference numeral 50 
in Figs. 3A and 3B. The catheter 50 is in the form of an 
elongated tubular member having a straight portion 52 
(shown partially in Figs. 3A and 3B) and a distal end 
portion ^consisting of a straight portion 54, a curved 
portion 56, a straight portion.. SS^^and a tip po rtion _60. 
The straight portion 54 extends at an angle to the 
straight portion 52, and the curved portion 56 extends 
from the straight portion 54 for approximately 180 
degrees. The straight portion 58 extends from the curved 
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tip portion 60 extends at an angle to the straight portion 
58 and parallel to the straight portion 54. The end of 
the tip portion 60 , which forms the distal end of the 
catheter 50 , extends behind the straight portion 52 as 
viewed is Fig. 3A. 

According to a feature of this embodiment, the 
distance Dl, measured vertically as viewed in Figs. 3A and 
3B, between the outer curature of the curved portion 56 
and the junction between the straight portion 58 and the 
curved portion 56 is approximately one-third the distance 
between the latter curature and the end of the tip 
portion 60. 

For example, the distance between the outer curvature 
of the curved portion 56 and the junction of the straight 
portion 52 and the straight portion 54 could be 
approximately 3.0 cm., the length of the tip portion 60 is 
approximately 0.5 cm, , the distance Dl is approximately 
1.3 cm. and the distance D2 is approximately 4.0 cm. The 
angle that the straight portion 52 makes with the straight 
portion 54 is between 30 degrees and 50 degrees, and the 
angle that the straight portion 58 makes with the straight 
portion 54 is 20-40 degrees. 
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Ref erring to Fig* 3C f the catheter 50 is inserted in 
the cardiovascular system 22 in the manner described 
above. Due to the pre-shape of the catheter 50 shown in 
Figs. 3A and 3B, the tip portion 60 is substantially 
coaxially aligned with the lumen of the left main coronary 
artery 30 and a portion of the catheter 50 lies in contact 
with the inner wall of the aorta 24. Thus the embodiment 
Figs. 3A-3C enjoys the advantages of the embodiment of 
Figs. 2A-2C. 

The catheter depicted in the alternate embodiment of 
Figs. 4 A and 4B is shown in general by the reference 
numeral 64 , and is for a special application commonly 
referred to as "posterior take-off" of the left main 
coronary artery, as will be described. The catheter 64 is 
in the form of an elongated tubular member having a 
straight portion 66 (shown partially in Figs. 1A and IB) 
extending from the proximal end of the catheter, and a 
distal end portion consisting of a straight portion 68 a 
curved portion 70, a straight portion 72 and a tip portion 
74. The straight portion 68 extends at an angle to the 
straight portion 66, and the curved portion 70 extends 
from the straight portion 68 for approximately 180 
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degrees. The straight portion 72 extends from the curved 
portion 70 , and the tip portion 74 extends from, and at an 
angle to the straight portion 72. 

As better shown in Fig* 4B, the straight portions 66 
and 72 are bent out of the plane formed by the straight 
portion 68 and the curved portion 70. The straight 
portion 66 extends at an angle Al of between 60 degrees 
and 70 degrees , to the straight portion 68 and the 
straight portion 72 extends at an angle A2 of between 20 
degrees and 40 degrees to the straight portion 68. The 
length of the portions 68, 72 and 74 are approximately 6 
cm., 3 cm. and 1.5 cm., respectively and the radius of the 
curved portion 70 is approximately 1 cm. The tip portion 
74 extends at an angle A3 of between 40 degrees and 50 
degrees from the straight portion 72 in a first plane 
(Pig. 4 A), and at an angle A4 from the straight portion 72 
(Fig. 4B) of between 25 degrees and 35 degrees in a second 
plane perpendicular to the first plane. 

The catheter 64 has a special application in 
connection with a cardiovascular system 22 in which the 
left main coronary artery 30 is angularly displaced 
posteriorly a finite distance from its normal location as 
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shown in Fig. 4D. More particularly , the normal position 
of the left main coronary artery is shown by the dashed 
lines and by the reference numeral 30. However the left 
main coronary artery sometimes i6 angularly displaced 
posteriorally from it6 normal position to a position 
shown, for example, by the solid lines artd by the 
reference numeral 30' The catheter 64 is especially 
configured for this location and, when inserted into the 
cardiovascular system 22 in the manner described above, it 
takes the position shown in Fig. 4C, with the angled tip 
74 coaxial ly aligned with the lumen of the left main 
coronary artery 30' notwithstanding the posterior 
displacement of the artery. The principles of the long 
tip catheter can also be applied to this catheter 64, 
particularly adding a 1.5 to 3.0 cm* long segment 
proximal ly for better support and extending the tip of the 
catheter to 2.0 or 2.5 cm. 

Another embodiment of the catheter of the present 
invention is shown in general by the reference numeral 80 
in Figs. 5A and 5B and is also a special application 
catheter designed for treatment of a right coronary artery 
that is angularly displaced from its normal position and 
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has an anterior takeoff. More particularly, the catheter 
80 consists of a elongated tubular member having a 
straight portion 82 (shown partially in Figs. 5A and 5B) 
and a distal end portion formed by a straight portion 84 
and a tip portion 86. The straight portion 84 extends 
from the straight portion 82 at an angle Bl in a first 
plane (Fig. 5A) which is between 50 degrees and 70 
degrees, and, as shown in Fig. 5B, at an angle B2 in a 
second plane perpendicular to the first plane which is 
between 20 degrees and 40 degrees. The tip portion 86 
extends from the straight portion 84 and is also angled 
with respect thereto in two planes. Referring to Fig. 5A, 
the tip portion 86 extends from the straight portion 84 at 
an angle B3, which may be between 20 and 30 degrees, in 
the first plane. As shown in Fig. 5B, the tip portion 86 
extends at an angle B4 of between 40 degrees and 50 
degrees to the straight portion 84. The length of the 
straight portions 84 and 86 can be 6 cm. and 1.5 - 2.0 
cm. , respectively. 

As shown in Figs. 5C and 5D, the catheter 80 is 
designed for treatment of a right coronary artery 28' 
(Fig. 5D) which is shown anteriorly displaced from its 
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normal position shown by the reference numeral 28. As a 
result of the preshape of the catheter 80 shown in Figs* 
5A and 5B, after insertion in the cardiovascular system 22 
in the manner described above, it takes the position shown 
in Fig. 5C with the angled tip portion 86 extending in 
more coaxial alignment with the lumen of the displaced 
right main coronary artery 28'. 

According to the embodiment of Fig. 6A and 6B, a 
catheter 90 is provided which consists of an elongated 
tubular member having a straight portion 92 (shown 
partially in Fig. 6A and 6B) and a distal end portion 
consisting of a first curved portion 94 , a second curved 
portion 96 and a tip portion 98. The first curved portion 
94 is concave (when viewed from the front as shown in Fig. 
6B) having a radius of curvature of approximately 3 cm. 
and its second curved portion is convex having a radius of 
curvature of approximately 1 cm. The second curved 
portion 96 continues from the first curved portion 94 when 
the latter extends approximately 30-45 degrees from the 
vertical as shown in Fig. 6A. The length of the tip 
portion 98 is approximately 1 cm. , and the tip portion 98 
extends in the same direction as the straight portion 92, 
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i.e. vertically as viewed in Fig. 6A. The lengths of the 
curves 94 and 96 are such that the outside wall of the tip 
portion 98 is spaced a distance Dl of approximately 
2.5 cm. from the outside wall of the straight portion 92. 

Fig. 6C depicts the cardiovascular system 22 with the 
catheter 90 inserted therein. The catheter 90 is a 
special application catheter designed to provide treatment 
for a venous bypass 100 which connects the aorta 24 to the 
distal segment of the right coronary artery 28. Due to 
the pre-shape of the catheter 90 shown in Figs. 6A and 6B, 
the catheter, after insertion into the cardiovascular 
system 22 in the manner described above, it takes the 
position relative to the lumen of the venous bypass 100 
shown in Fig. 6C. In this position the distal end of the 
tip portion 96, which forms the distal end of the catheter 
90 is coaxially aligned with the lumen of the venous 
bypass 100. 

According to an alternate embodiment of the catheter 
90, the straight portion 92 can extend to an angle of 
approximately 10 degrees to 30 degress to the vertical, as 
viewed and shown by the dashed line in Fig. 6A. 
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Zt is thus seen that the catheters embodied in the 
present invention are each specifically configured for 
more precise coaxial alignment with a particular artery in 
the cardiovascular system. Also, the catheters of the 
present invention provide improved support and guidance of 
associated catheters, such as balloon catheters, during 
angioplasty. Further, the catheters of the present 
invention form relatively small angles when inserted in 
the cardiovascular system, thus minimizing the dissipation 
of axial force during U6e. 

It is understood that several variations may be made 
in the foregoing without departing from the scope of the 
invention. For example, the catheters embodied in the 
present invention are not limited for use ae guiding 
catheters but can have other uses for treatment of the 
cardiovascular system, such as use as diagnostic, ballon, 
laser and atherectomy catheters, etc. Also, the specific 
lengths and angles of the specific examples of the 
catheters of the present invention set forth above can be 
varied within the scope of the invention. Moreover, it is 
understood that, instead of the well defined lengths and 
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angles shown and described in the above examples, the bent 
distal end portion of the catheters of the present 
invention can form more smoother curves within the scope 
of the invention. 

Other modifications, changes and substitutions are 
intended in the foregoing disclosure and in some instances 
some features of the invention will be employed without a 
corresponding use of other features. Accordingly, it is 
appropriate that the appended claims be construed broadly 
and in a manner consistent with the scope of the invention. 
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WHAT IS CLAIMED IS: 

1. A catheter for insertion into the femoral artery 
of a cardiovascular system for treatment of another artery 
of said system, said catheter comprising an elongated 
tubular member comprising: 

a. a first straight portion extending from the 
proximal end of said tubular member for a 
distance greater than the length of said 
femoral artery; and 

b. a distal end portion extending from said 
first straight portion and bent to form: 

(1) a second straight portion extending 
from 6aid first straight portion; 

(2) a curved portion extending from said 
second straight portion and; 

(3) a third straight portion extending from 
said curved portion. 

2. The catheter of claim 1 wherein said first 
straight portion extends between said distal end portion 
and said proximal end of said tubular member. 
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3. The catheter of claim 1 wherein said distal end 
portion extends into said artery and said proximal end 
extends without said artery. 

4. The catheter of claim 1 wherein said second 
straight portion extends at an angle to said first 
straight portion. 

5. The catheter of claim 4 wherein said angle is 
between thirty degrees and fifty degrees. 

6. The catheter of claim 1 wherein said third 
straight portion extends parallel to said second straight 
portion. 

7. The catheter of claim 1 further comprises a 
fourth straight portion extending from said third straight 
portion at an angle thereto. 

8. The catheter of claim 7 wherein the distal end of 
said fourth straight portion forms the distal end of said 
tubular member. 

9. The catheter of claim 7 wherein said fourth 
straight portion and is angled towards said first straight 
portion • 

10. The catheter of claim 7 wherein the distance 
between the outer curvature of said curved portion and the 
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* juncture between said third straight portion and said 
fourth straight portion is one-half the distance between 
said outer curvature and the end of said fourth straight 
portion. 

11. The catheter of claim 7 wherein said fourth 
straight portion extends behind said first straight 
portion. 

12. The catheter of claim 7 wherein said fourth 
straight portion is angled towards said second straight 
portion. 

13. The catheter of claim 7 wherein said angle is 
between thirty degrees and forty degrees. 

14. The catheter of claim 7 wherein the length of 
said fourth straight portion is greater than the length of 
said third straight portion. 

15. The catheter of claim 7 wherein the length of 
said fourth straight portion is less than the length of 
said third straight portion and said second straight 
portion. 

16. The catheter of claim 7 further comprising a 
fifth straight portion extending at an angle to said 
fourth straight portion. 
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17. The catheter of claim 16 wherein the distal end 
of said fifth straight portion forms the distal end of 
said tubular member. 

18. The catheter of claim 16 wherein the distance 
between the outer curvature of said curved portion and the 
juncture between said third straight portion and said 
fourth straight portion is one-third the distance between 
said outer curvature and the end of said fifth straight 
portion. 

19. The catheter of claim 1 wherein said second 
straight portion and said curved portion extended in a 
first plane, and wherein said first straight portion 
extends in a second plane extending at an angle to said 
first plane. 

20. The catheter of claim 19 wherein said third 
straight portion extends in said second plane. 

21. The catheter of claim 19 further comprising a 
fourth straight portion extending from said third straight 
portion at an angle thereto. 

22. The catheter of claim 21 wherein said fourth 
straight portion is in said second plane. 
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23. A catheter for insertion into the femoral artery 
of a cardiovascular system for treatment of another artery 
of said system, said catheter comprising an elongated 
tubular member comprising: 

a. a first straight portion extending from the 
proximal end of said tubular member for a 
distance greater than the length of said 
femoral artery; 

b. a second straight portion extending from 
said first straight portion at a first angle 
in a first plane and at a second angle in a 
second plane; and 

c. a third straight portion extending from said 
second straight portion at an angle to said 
second straight portion. 

24. The catheter of claim 23 wherein said angle that 
said third straight portion extends to said second 
straight portion is in said first plane. 

25. The catheter of claim 24 wherein said third 
straight portion also extends at an angle to said second 
straight portion in a third plane. 
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26. The catheter of claim 23 wherein said first angle 
is in the range of fifty degrees to seventy degrees and 
said second angle is in the range of twenty degrees to 
forty degrees. 

27. The catheter of claim 23 wherein said second 
straight portion extends between said first straight 
portion and said third straight portion. 

28. The catheter of claim 23 wherein the distal end 
of said third straight portion forms the distal end of 
said tubular member. 

29. The catheter of claim 23 wherein said distal end 
extends into said artery and said proximal end extends 
without said artery. 

30. The catheter of claim 23 wherein said third 
straight portion extends from said second straight portion 
at an angle in said first plane between twenty degrees and 
forty degrees, and at an angle in said third plane between 
ten degrees and thirty degrees. 

31. The catheter of claim 23 wherein the length of 
said third straight portion is less than the length of 
said second straight portion. 
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32. A catheter for insertion into the femoral artery 
of a cardiovascular system for treatment of another artery 
of said system, said catheter comprising an elongated 
tubular member comprising: 

a. a first straight portion extending from the 
proximal end of said tubular member for a 
distance greater than the length of said 
femoral artery; 

b. a second straight portion extending from 
said first straight portion at an angle to 
said first straight portion; and 

c. a third straight portion extending from said 
second straight portion at a firs* angle in 
a first plane and at a second angle in a 
second plane. 

33. The catheter of claim 32 wherein said angle that 
said second straight portion extends to said first 
straight portion is in said first plane. 

34. The catheter of claim 32 wherein said first angle 
is in the range of twenty degrees to forty degrees and 
said second angle is in the range of ten degrees to thirty 
degrees . 



WO 92/12754 



PCT/US92/00468 



-28- 

35. The catheter of claim 32 wherein said second 
straight portion extends between said first straight 
portion and said third straight portion. 

36. The catheter of claim 32 wherein the distal end 
of said third straight portion forms the distal end of 
said tubular member. 

37. The catheter of claim 32 wherein said distal end 
extends into said artery and said proximal end extends 
without said artery. 

38. The catheter of claim 32 wherein said second 
straight portion extends from said first straight portion 
at an angle in said first plane of between fifty degrees 
and seventy degrees. 

39. The catheter of claim 32 wherein the length of 
said third straight portion is less than the length of 
said second straight portion. 

40. A catheter for insertion into the femoral artery 
of a cardiovascular system for treatment of a bypass 
artery of said system, said catheter comprising an 
elongated tubular member comprising: 
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a. a first straight portion extending from the 
proximal end of said tubular member for a 
distance greater than the length of said 
femoral artery; and 

b. a distal end portion extending from said 
first straight portion and bent to form: 

(1) a first curved portion extending from 
said first straight portion; 

(2) a second curved portion extending from 
said first curved portion; and 

(3) a second straight portion extending 
from said second curved portion. 

41. The catheter of claim 40 wherein the distal end 
of said second straight portion forms the distal end of 
said tubular member. 

42. The catheter of claim 40 wherein said distal end 
portion of said tubular member extends into said artery 
and said proximal end extends without said artery. 

43. The catheter of claim 40 wherein said first 
curved portion is concave and said second curved portion 
is convex. 
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44, The catheter of claim 40 wherein the radius of 
curvature of said first curved portion and the radius of 
curvature of said second curved portion are such that said 
second straight portion extends parallel to said first 
straight portion. 

45. A catheter for insertion into the femoral artery 
of a cardiovascular system for treatment of a bypass 
artery of said system, said catheter comprising an 
elongated tubular member comprising: 

a. a first straight portion extending from the 
proximal end of said tubular member for a 
distance greater than the length of said 
femoral artery; and 

b. a distal end portion extending from said 
first straight portion and bent to form; 

(1) a first concave curved portion 
extending from said first straight 
portion; and 

(2) a second convex portion extending from 
said first curved portion. 

46. The catheter of claim 40 wherein said distal end 
portion of said tubular member extends into said artery 
and said proximal end extends without said artery. 
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47. The catheter of claim 40 further comprising a 
second straight portion extending from said second curved 
portion and forming the distal end of said tubular member. 

48. The catheter of claim 40 wherein the radius of 
curvature of said first curved portion and the radius of 
curvature of said second curved portion are such that said 
second straight portion extends parallel to said first 
straight portion. 

49. The cathether of claim 41 wherein the respective 
ends of said first and second straight portions that 
extend from said curved portions are spaced apart 
approximately 2.5 cm. 
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